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Abstract (Basic): EP 678576 A , u • 

Fructosyl amino acid oxidase (I) produced by culturing an 
(l)-producing Fusarium or Gibberella strain in a medium contg. 

fructosyl lysine is new. cAim ■ coa - 

Also claimed are:(1) Fusarium oxysporum S-1F4 (FERM BP-5010) , (2) a 
process for producing a glycosyl amino acid, comprising autoclaving a 
so In contg. a monosaccharide and an opt. protected ammo acid at 
100-150 deg C;(3) a medium contg. fructosyl lysine and/or fructosyl N 
alpha -lysine, prepd. by autoclaving a mi xt. contg. 0.01-50 wt.% 
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clucose 0.01-20 wt. % lysine and/or fructosyl N alpha -lysine. 0.1 wt.% 
K2HP04 0.1 wt.% NaH2P04, 0.05 wt.% MgS04. 7H20. 0.01 wt.% CaCI2.2H20 
and 0.2 wt.% yeast extract at 100-150 deg. C for 3-60 mins. ; (4) a 
process for producing a fructosyl amino acid oxidase by culturing a 
fungus in a medium contg. opt. protected fructosyl lysine and/or 
glycated protein; (5) an assay for an amadori cpd. in a sample, 
comprising contacting the sample with (I) and determining the amt. of 
02 consumed or the amt. of H202 generated. and(6) a reagent or kit for 
the assay of Amadori cpds. , comprising (I). 

USE - Assays for amadori cpds. in blood are useful for the 
dia^fiuj>Is of dicbctcc 2nd es^^fys for amadori cpds. in food prods, are 
useful for assessing their state of preservation and age. 

ADVANTAGE - Unlike prior art fructosyl amino acid oxidase enzymes. 
(I) is specific for fructosyl lysine and thus provides more accurate 
and reproducible assays. 
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(57) m^o] 

i^7^JR (Fusarium) XH^^^y^ ^Gibb 

->yi' N ° - Z - y v^^^«lt?Jg^5 r i: IC J: 1? 
S^$tt'57^Vi5' h ->/^T $ /m;i-=3r v'iJ'— if (FLO 
D) . |^FLOD^fflV^5T^Ky<k;^ 
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1 

^^W't'-5>7iMI 'J'AP CFusariuro) 3^{1^-<V^-7M 
(Gibberella) «®4r7/U^ h->/Wy 

0 0-15 o'C^c:*3V^-c 3~6 o^b1;3— h v^-:/^ 

S — 1 F 4 (Fusarium oxysporum S —IF 
4) (PERM BP-5 0 1 O) -efcSfS^trSllE^ 

2) ^jCpHJi4. 0~1 2. 0, 

•9 ; 



pH{*8. 0-C*> 



3) ^^?g«(i2 0~5 5°a 

4) -fe7r^y^^S-20 0;f7^ A^^v ^fz-y'^i^:^!^ 

T-SiJ^Lfc:^. $H^«i*^4 5.000 (45kD 
a) X-h^c 

(IFONO. 635 6) (Gibberella fujikuroi) 
Xd'^^^V • "^'^^^-^ (IFONO. 6 60 5) 
(Gibberella fujikuroi) T'fc$f^*"S 1 I^C07/Ui^ 

r£;^fi4<«L ; 

2) SipH{48. 0-efo<9 ; 

3) S®^<i2 0~5 0*C. Sii?g«{i3 5*CT'fc 
•3 ; 

4) 7=-' .yi^^ 2 0 0 p g ^fflV^fcyVw^i^St? 
Sij:t Lfc»^, 5^^^»i*-54 7,000 (4 7kDa) 

(Fusarium oxyspoi-um S — 1 F 4) (PERM BP — 
5 0 10) c 



[fft*iS9 1 i^/u='—:^0. 0 1 — 5 0fift%i: y V? 
>'S.U^/X{iN - z - y -:^:^o. 0 1 ~ 2 0lfi%i: 
^^S't'T* 1 0 0 ~ 1 5 O^tCfcW ^T 3 ~ 6 0 5^8^:^ 

/3Z.(17/V':J' b v'/^ N °- — Z — y vV ■ariSa"^-^' ^ 
^!KflSti:-f-5l^«8ialSO*^£ 
[tg*il 1 0 ] tftv^-y^ 0.01-50 y 

10 v=V^U:/XiiN°-Z-y >'V0. 0 1-2 OS* 
%. k2HP04 0. lfiS%> NaH2P04 0. 1 Ml: 

Mg SO4 • 7 H2O 0. 0 5fil:%v C a C 1 2 • 
2H2O 0. 0 lfift%RO!gl«^=3r;;^o. 2S4%5r-^ 
^-r^SrS-g-iKlSr 1 0 0-1 5 0T;{CioV^T 3-6 0 5^-FbI 

lt»*il 1 1 1 ^XJii^^S^r^rr r * y iloM 

[tff^isi 2] 7f-y '?Asxi±=¥^^^sicgL, 

z-y v-^-^^isiffii-^ftL, m^m^hy^^^ v'yj^ 

^iilS«i^:^So 
[lt*3S 1 3 1 T-v K y ^b^it^^r-^'fi-S^^ t , ft 

llgjiiil 1 5 1 IS*JS 1 ia«6(0 h v-ywT s: y K 
40 llt*ili6l ifrfiSc5j^^£7?M^b^^^-^^«?:>SS.U«/' 

[000 1] 

(Fusarium) i^'-'^^^JB. (gibberella) (DffiS 
50 :>r;fe, f^^SrffiV^fc:T^Ky•^b-^<7>^fT^£, S-UI^ 



(3) 



H^mW-l - 2 8 9 2 5 3 



[0002] 

[0 0 0 3] Ky-lb-^t^^S^i '-'^(^^ 

j^iggf^^ Xi-^yifyy^ [Chromatog 
r.Sci. 10:659(1979)] . Th^^^^^^-StcHi*^* 

[Clin. Cheja 28:2088(1982)3 , 
SUa^ [Clin. Chem. 26: 1598 (1980) 
i^mt^-m^ [J JCLA 18 : 520(1993), 

16: 33-37(1993)], V )Vp \^ x.^-yd^m^.^ [Clin.Ch 
em. Acta 127: 87-95 (1982)], 5^;t/VH^->-/l'K?rffl 
V^-CK{b'*ttfe£lrr-5*)*[Clin. Chem. Actall2: 179- 
204 (l9Sl)]'1Ct'75>^'biT-'Cl/'>57!i5, %Wi.''^'i>^'^^ 

[0 0 0 4] i&^F. mm<D^i'^<^ (SIC, sit?. « 
L-ctfc. T''Kyib^w-^b3i56»«5r^_^^; 



20 



^,5^ffi^fe65^$^^TV^S (^]x.<i, #i!^¥5- 3 3 9 
9 7-§^, it^2p.6-6 5 3 00-i-i^. ^^2- 
1 9 5 9 0 0-§^i^ it^N?a¥3 - 1 5 5 7 8 0^^. 
!iff^Tip4-4 8 7 4^^^, i|tP^^5-l 9 2 1 9 3^ 
i|$f^ip6-4 6 8 4 6-§-^^ o ^iptC. l^^S 

(!t#p^ip2-l 958 99ii^. #r^¥2-1 9 590 
0#^. ^$W¥5- 1 9 2 1 9 34i^s #P^6-4 
10 6 8 46%<£^ c 

[ 0 0 0 5 ] T-^ K y -(b-^iT^i^biiTta^i- J: 5^ 

R1-CO-CH2-NH-R2 + O2 + HzO^ 
Ri_C.o-CHO + R2-NH + .H2O2 

(Coi-vnebacterium) JSOS (#^6 - 6 5 3 0 0-t 
J£^. #^?l^5- 3 3 9 9 7-§-^^. T:^^/^^^^^ 
m (Aspergillus) (t^TiB^S- 1 5 5 7 8 0^^ 

^ye7AM> ^-t^y^i^-s. T^^v-^-^-^MXfiy'-T' 

y:^-r^-lrXJii (!|t|?§5p5-i 92 193-§tii^] 
yv?:?' (Candida) m'T^ffiSjfeCO^/V'i? b v'''^7' 5 ^-T"" 
^y ;t/-^f (^^6 - 4 6 8 4 6#4c^ . RlfT^^ 
e^/V y v^-Hf [ J . Biol. Oieia 239#. H 3790-3796 

H (1964¥) ?3ti6'75;fcrfeXf^-sitg] ^Sr*ff 5. r i: 

30 [0006] 

Q. Biol. Chem. 26: 13542-13545 (1986)] o t^oTv 

v-zu y i^^tc'i^ffl-rs tiTjtT). wor-^ K y <b-^i-^ 

■16< (miJE<7?*5#.BS) . 1g^b^:^''-^^'Xtt^'^JP*^ 

i|#f^5p5 - 1 9 2 1 9 3-§-^!iS3l^<7>>r 5 >^ 

izMLX!f^m\^yfB-r^mmx'h'o. yv^v^»^ 



50 



5 

[00 0 7] 

t L-C@ilcW3iE^fi^afcife*s ( Fusariu 
m) ^lii^'^V'^ffi ( Gibberella) CDB^^A^' ^->/'^ 
y v»-&U:/Xfi7/Wj> h N -» - Z - U v^VCO^^ 

V ^J^M> ( Fusarium) Xti^-^^vS ( Gibberella) (7? 
a _ Z _ ij v >-^^g-^iaT^$«-r5 - i: !C J: >? ftfe^ti- 

fe-Sc *^0J(757/u^' h ->AT =: y ^;^-:3f ->^— i^Mi 

b N - z - y e^v-^^i&ttiifi. ^^>:^-;^ t . 
U vV5:U«/XiiN - Z - y iyl^t^^mS. 10 0-1 
5 CClCioV^T 3 ~ 6 0 h W-yStS-f 5 

C <!: ic J: h vvi- y i? 

^ h-y/w N"-Z-y v^:/ (iilTs FZL iB&^H-S 

S^'T-!i> :^W^<^y'^i' bv-vvy v-:/S.I//'X(iFZ 
L{C!|#^6<J'^e7/V^ h vWT 5 y ^:*-=3f v-^-- ^5r7A 
^ hiz/l^y -:/>':;i-:3f •>•/—• fe'(fructosyl lysine oxida 
se)<!:l5litg.lCffli.^^Ct tU eiT> FLODi:l&^r^ 

N ^ - Z - y >' V-a^if ^ i ct ^iti" 

[0 0 0 8] •ti7><t5''j:7-ify !7-i=>*«^B^l-'^> 50 



il#r>B¥ 7-289253 
6 

y iJ'A • ;^-:Jr->^d</'l'AS — 1 F 4 ( fusarium oxyspor 
uro_S-lF4) (FERM BP-5 010) Sr*«f 

=7 ' yi^i'v^ (I FO NO. 6 3 5 6) (Gibberella 

fu.iikuroi) XI^=¥'-<t^7 • (I FO NO. 

6 6 05) ( Gibberella l\iSi\xiro\) fiii£<rM*<C^'f^^ 

05/311*7 /w^ ^v•v^ N"-Z-y >'><75iSt:^> 

afizj^icy'/i'j? bvyur^ygbd-^i/^—- (^MtS<7:>iS« 

)^^k^>v>i^ti1tf>B¥2 - 6 9 6 6 4|^<75;^T-^t^ 

■yr, 1 0 0-1 5 O'C-C;*— h^^-:^«l®t-6wi:;c 
J;^3. ^bT^ygS^^l^^ySi-^-i:*^'^^^-'^ 

N - Z - y v^> t ^?^S4'-C';t— h ^' w— y^S-f-o 
;l i:tci . gS^ji^^/U;^ f-wwy v?>'5:t;5/'X«±F Z 

\.imwb\mhi\.^. N«-z-y 
gifc-5v ^m^s&w-rsT ^ y €:^^-C*T¥^ 

■(Jr, 1 0 0-1 5 0'CT-;*—h:J'^-:?'«!at"5)wi:Sr 
i|^i:-r5, «^bT5y^iSfe^teSr^^5t><^T' 
feoc --^^IB-^fi^ ;^/P=-^0. O 1 ~5 oa* 

o^^.]si<^-z-y v?>o. 0 i~2oa*%i:%^S'^ 

-C% 10 0-1 50'CIC*5V>X3 — 60^^^:*^h^'^ 

t ^^m^iri- o y>^^ h ->/v n - z 
[0010] ilEcc'r'i: < . ^/u^J' > ->'>'wy v?vRt;«/ 

3Z,{-iFZLf±^/l'=— ^O. 0 l~5 0fig%^:y v=> 
S.Uv/3?.{4N°'-Z-y i^^'O. 0 l-20mM%t^ 
-^tf^imms 10 0-15 0^:iC3oV ^T 3 - 6 O^^bI 

^^'^'-y^^Q®f-5rt^::J;'9^ 0.0 1-0.5% 

2_y -:;;X7jq^tL-Tt«^5C<!:;65-C'#o (Ell) c 
^ L< 0 0 OmlcO^'^'»-^>"'='— ^ 2 0 0 

g. N°-Z-y v?Vl Og*1^)l¥$^. 120 

'c. 2 o^^rg^-- h u—y^i-^o ■^yf^i' ^-> 

7tFZL.7k^Sr53?ffl^'D-^ h^^^-f Xfi-r^V^ 
t Oc h -V/V- y v?>W/Xf*F Z L^Wl#l|h 



0 1-5 0S*<?/o. V •i^VjlU'/Xf-iN « - Z - U 'y^> 
0. 0 1-2 0**% K2HPO4 0. im*%, Na 
H2PO4 0. lMfi%, MgS04 • 7H2O 0. 0 5g 
4%, C a C 1 2'2H20 0.0 1 fifi%S(>*Bie3^=^^ 
0 . 2 Sl:%Sr-g^rt-§S^4^ (^it*L<JipH5.6- 
- 6.0) 5rl 0 0—1 o u'C»CiiV^-C3- SQi^^^.'t— 

1§\m.X'h '0. WW y f z l IrS 

(DXotmtLx. mmm. m^a. y^vyj^m (fu 

sarium) . ^--^^-^JS ( Gibberella) . ^=.-yj':7J^m 
( Penicillium) s T;^^y^=^-'^^S (Aspergillus) 
SfflB«. ■g«X«3y*^<^'7^y •i'-^^ ( Corynebact 
erium) ^oB?r*(f r i: fj^T't S/A rixibfcPSfe 

loo 1 1] *56?^'7?FLOD(0®JJt(^fflV^^*^atL 20 

x\i. mmu. mmm~, m^^i^^ ^cD<tii!75**msr^* 
^'y-fey>^, mmmthxit. -^^fv. 

yv'-y (FZL) ^#-(75^i!Stu 

/W3-;?>SrfflV>?.FZLl^ft& (1. 0%ii^/l'='-^^ 0. 
5%FZL. 1.0%K2HPO4, 0. l%NaH2P 
O4. 0. 0 5%MgS04 • 7H2O, 0. 0 1 %CaCl2 
• 2H2OSU50. 0 l%fcf^'5>iS^)^«^lf^)-t 

#lC$f^LV^J§%«, ^ftl. OOOml^lC 
^•>3-;^2 0g, FZL lOg, K2HPO4 1.0 
NaH2P04l. Og. MgS04- ^HgO 0. 5 
g. CaC la • 2H2O 0. 1 gjtim#^=^^2. 0 g 4C 
?r-g-'r-f-5J*Sh (pH5. 6-6.0) Xhi>. FZL-g- 
^ritlili^ a^Oig±t6(::FZL<l:i^J)D-fo;4\ ^-'/i-^- 
;^ N « - Z - y v'V t ^rgr^T-f S^ife^r*" h iJ' 

0;/X(iF Z L (D?ft5E(c i oXt&fe^S LT V>5 C i Ji^ 
ib, F Z L^&lE{bltiteXfiG L (^-'y -^r-r y Ky 

au'/3^ii^' y r-T^ '> KN ° - z - y tt^^t* 

[0012] i&^ii. 2 5 - 3 7 1:., Wr%\.< \^ 5 
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2 8t:x-tt:btv5c t&«>Hji4. 0-8. ^(rmsra 

»*b<(i5. 5-6. 0-efcSo Vrh-U^t-h. 

^HtjOT'S?"?. ilElcPfi^^tv^fV^o mfi> :7->^y 
. ;a-^->;?.7}</WAS- 1 F 4^;ioi ^''i^f^T, 
20-40B$rav ^t^U<«2 4B^BTlt^5i:. FL 

4 9#FBTi$*L./:i<t#. FLOD<^S^fi^l-''^<>^ 
(Ill2#o§)o rroiplcL-C^bHfct&^fiv ^^St- 

^\hm.xm^(Mmh^ sts^^^ o. im ths-h 

Cli^M (pH8. 5) \mm\.. ^4 / ^MZ-^-oX 
aa3?Ri:L-C. ffi!gc5>®. DE AE— ir7r-fe/^^^>' 
[0 0 131 *^l^<7)e6<3d-f>. FLO 

m^:^%M^-r^^tA^X'^^m>o. imm^nr^i^t-r 

trot-r-S. :i<73J:9l^U-C#bixfcFLOD(i. T-^ 

mt. 7f-y ^5'A)!iXtt=^--<^^^i-JSU ^/u^hv/ 
hv-^uy v?>S.tJ«/3Z.tt7/i^i? h->/v N^'-Z 

=: y ^;i-=if ->:?'"— if ^rlUitZ-fo i: ^^Ifciri" 5) . ^yi^ 
^ h ->/uT 5 y it:*^ v'iJ^— if <7>S^jg:W£^tiS^i"^ t 
(DX-fooc tl^£0.m(0ffi«;5«S^-r o F L OTik%\> ^-f 

;r^>';:'.d^/VA S - 1 F 4 SJfetT^F LOD«rFLOD- 
■\ s, =¥-<l'-7 ■ 7v?i?D'1'S^'^->FLOD*FLOD- 



(6) 

9 

10014] (I) ly'i. • ;*-^v-;^:S<yuAS- 1 
F 4 IC ioT^^il^?- F LOD^F LODliti— IS: 

1) ®s^#?ET-eT-^ KU-ik^^bU a-<>-f 
m^fmh : 

2) ^^pH{4*t)4. 0~1 2. 0. SipH«:8. OT? 

3) ^^S^{±*t2 0~5 5^ Si?g^(i4 5^:-efc 10 
*7 : 

4) -fe7r^y>'^S-2 0 0;*7A^rfflv^fc'irV^>5.^^ 
T^'J^Ufca^^ ^H^J^1)4 5,000 (45kD 

a) -CfoSc 

[0 0 15] 3^^^fiOFLOD-SSrS^5S-Cfc 
5»s "7^ • :^=^v'-^'^^''^-^S— 1 F4 Fusarium 

oxyspoi-um S-1 F4) (£JLT, S - 1 F 4*Si:l^ 

ioiotf (C. Booth) »K> lif ■ i^-i-:^ -yf-V^ 20 

i^(The Genus FusariunJ l (CMI. 1971) <;5ffixE<c:l:^U 

(1) i§S6(^*3lt5it*^^Ja 

•< h !) IL±#:(-J£^^ !3 ^ 6~ji|v^^feSrS-r^o , 

(2) ^S*:6<]1±:S 

^^T-(conidia)^^:t^ffi(conidiophor)^ii:CD® 30 
^TOff^S^^S^^btf ofc. ^CO^*. S - 1 F 41* 
n P C9fe}± 66*=" ^^S^ "9 . - ^ ° - 
X T (microconidia) ir ^ n =i — x T (macroconidi 

^ ^ n 3 ^ rmmtm-^viw^-^-h v , /j^sj^j-^ 

^/Jf/VA (Fusarium oxysponim) t W\'S^tlfc, 

#-§-FERM BF-50 1 0 (^KB :¥^6¥2^ 40 

2 4 0) coTT-^^tlTV^Cc 
[0016] S-1 F4mcX K> . *^?q*ft(-'(«oT 
^ t^fc F L O D - S <7?#tt^l¥^m?^i-So 

1. 
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->/u N''-Z-y-:/:^(FZL)lcj:oX^^$tuS^ 
^g|^X-fc . ^yw^ h y •:^>'S.t//X(iF Z L 5r 

^xK/uJx S - 1 F 4 ^k^tr^ r i: (c J: t) ^^ix^e 

N ° - z - y icjf— h T'iaabxi^ 

■ft-g^lC#^l-f^ffli-2)'fc.(7?-Cfc5. ^fc. FLOD 

[00171 2 . ra^;4*SttStJ^£K#m 

FLOD^S»i, ^: 

R1-CO-CH2-NH-R2 + O2 + HsO-* 
Ri-CO-CHO + R2-NH + HgOz 

-r) -c^^^^5S^;^c^oit■5fli^S£^45r'r•t-?.o ±iaco 

Sjt.^cJjV't, R1/-5S-OH, - (CH2) Xti 
- [CH (OH) ] ^-CHzOH ntt0-6(?> 

X'h^. R2;!iS-CHR3- [CONHR2] ^CO 
O H i^'P. R=^{i a - T 5 y gfiBm?**. mt± 1 - 4 

8 0 (T^eiS $rS1-) -c-;^ $ tx?) r -v K y ■fk-^*ss^ t 

K>. S fc n /55 5 ~ 6 . m255 5 5 ^^.TT'^'Sfb g- 

[0018] FLOD-s(t. u^^mmmRv^^^ 

^t7)i/^-fntjs FZLtC*fL-ClSV^#^14<Sr*LtCo U 
^^;^^^t4, G h^mmmX-m^t: 2 4 ^b11&« U 
fc^. Bii§l^iiLTS*ft^S:«ie), Sfcjf^m. 0. IM T 
ris-HCliSiBjS (pH8. 5) IC!^®L. ^-f / ^MC 

xm^Mm^t^u m'L^^Mhtz±mi^^'^M. de 

JSpi] 1 |5«(0:^fe(cp UTiSMLTtc *t*^TlE(7?« 1 

s<j^2(c^-rc 

mi gB^^MM$i^fcS-l F4*5ROFLOD-SO 
[«1] 



(7) 



11 



^p^Tp 7-289253 
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(%) 




1 fi7fiU 
1. Q HIM 


3 21 


100 




1 fi7 
J. vl 








J. D 1 


N D 






1 CI 

1. 67 


r*. 




D-7;U^ h -X 


1.67 


N. D. 








0. 0738 


2.3 




O.OIS 


N. D. 




7 JU^ h 'yJ\^B S A 


0. S3 


N. D. 




BSA 


0. 8a 


N.I). 





1) : *iib;^n-r 

[0019] «2_ )fi^^h,fcS-lF4fi3fecOFLO 

















L67ffiy 


100 




1. 67 






1.67 


N. D. 




0.02X 


2.3 



20 



1) :ifeia^*tr 

,P I,,i<x_zyo;> (FZL) |C^5i•L-Cj:9i«V^?S^±^r 

[0 0 2 01 3. pHRmS«<^?*<* 

0. IMf^. y^m^ye^A (K-P) s Tris-HCl 
St^^y'>^ (Gly) -NaOHi^»5?S (pH4.0~l 

2 0) lCFLOD-S*.m. 3 0°a 10^b1^>- 40 
:^ ^-<- h L7tm. aS</>*ft ( 3 O^C, p H 8 . 0 ) 

0. IM Tris-HCWM (pH8.0) cpT'2 5-6 
0°C(DMS^<*1- F L OD- S 1 0 

&-r:«L./c.t i^. S - 1 F 4S*C0F LOD- S©^ 
^/^pH^^Efi^ pH4. 0-1 2. 0. $f*U<i3:pH 
0~8. bX'h'O. SipHJi7. 0-9. 0. *?5cL- 

5, ftt$f*L-<(i8. 0-Cfeo (03 50 



<f3: 



5-8. 



#BS) „ Sfc. S-1F4*I*OFLOD-S<;>^:£^C 
igS«)|!3i2 0~5 5^T?fc'9. 3 0t:Rii-C^-*tC^ 

?SL. 6 o'CRJz-c^i-^ts^^o wmmt^ii 

3 0-5 or. »mL<Ji4 0-5 0=0. J;'9$+*b< 
J±4 5'C-t?^S<iim-S (04#fi8) c 
[0 02 1] 4.;^'lffi<75?R!t£ 

A. i^Sfe 

5 0 mM F Z L^^fife Cisi^ Ufc F Z L 
©TkiC^i-S^lfcl-ioXS^Uifc, 4 5mM 4- 
7' 5 y T >^ f D 6 0 ■A' h/ralx — 
if^^. S.tJ'SOrriM 7 31 y — vetb 1 0 0 
Hit. 0. lMTris-HClf^»?S (pH8. O) lin 

1. :sLxmmM5 o ^ i ^-?^#u ±s%«-'Xt-2. 

9mli:-r5)o 3 0°CT'¥^»(bbfc^. SOmMFZL 
1 O 0 Ai 1 ^SS^P U 5 O 5 nmlC*5l-t5®7tSS- 

(5. 1 6x lo^'ivrwi) -fy^p^^ iji^aic^j^rf-^)^ 

(:3.=i-;/ f : U) ir-TSo 
[0022] B. 
±|5A?*tlBH«IC^!0SU SSiSsJir^s 3 0^B^. 3 0 
'CT-I' >-:^3.-<— h VfzMcO 5 0 5 nmlCfcltS^^tS 

(2) ^^^\zX^^^^^M'^^:fTm 
0. IM Tris-HCUS?iriMpH8. 0) liiil<tB*^«S 
5 Oai 1 ^li7KT?^*^2. 9nili U 7^ 

Xtt<^^^l;l$cD-fe''Hc7vixoc 3 0t:X' 
?g#S^>rg.S^Wft;L.fcm. 5 OniN-I F 
Z L 1 0 0 iu 1 ^SsADL-, ^^iiLlX^l^f^-iSm^ii 



(8) 

13 

[0023] 5 . mm(Dmm. m±i\:Rimmt 
(1) ^<m^ 

O. IM Tris-HCl^M (pH8. 0) (Dm^^. ^ 

iRi^lIiiIv^??-2s^^.-1''^'-'*'^oL-^ s^ra. 3 ox: 

^3 ^•l'^:/<75S-lF4S3ltFLOD-S?gt4-- 
IIS3] 







CI bH) 






100 


LiCl 


100 


KCl 


104 


NaCl 


107 


RbCl 


103 


CsClz 


102 




75 


CaCla 


77 




154 


FeS04 


97 


C0SO4 


42 


CuClz 


0 


2oS04 


0 


AgNOs 


0 


BaCls 


60 


BgCls 


0 


FeCls 


67 



30 



[0024] (2) #WI.«i^«75i$# 

±|E (1) (7>^-Y;^->'C7?l^i-»ro^tl?TO^ 40 
^£-C^LfCo IfiU PCMB {/^7:?c7D^.l-#^ 

5 0mM Tris-HCMffK(pH8. 5 ) id 2 mMv=f^ 
^pz,Wh— (DTT) ^Wm\Jt.i3<0\Z.-^\^X^^ 

^4 #W^(75S-1 F4*5feFLOD-S}^l±---i^ 



7-289253 



14 

(1 mK) («) 



5, 5" - T-;i- t'x(2-i!-BSiii; » 

g-Kf^K 102 

Ti'ft^J-h'J'J'A 101 

a. ffl'-i»try i^^l' lOB 

0-7i^vxul/> 103 

^i%iij\^'<-:PV 103 

•7i— ^ut K5 -:>> 2.6 

t K-9 y V 13 

t KD^^i/yUT 5 > 21 

i7aju4*— > 132 

xT'w-yt' 102 

7%jirT~ify 66 



* : O. ImM 

«4d^!bP>^e>j!i^l-s FLOD-S?£ttf4PCMB (/^^ 

?¥tCiiLfc?^±v^^;^-;^H' H-z^ (DTT) 2niM 
S-^DL-fcSOiriM Tris-HCl^ffiS (pH8. 5) t? 

[0 0 2 5] e.^^S 
53-T-*i-fe7T;^ y^'i'S — 2 O 0^fflV^5;&7A-Jr/U-5 

life JiO^SDS- PAGE (Kx->/l-6i@^M' '^'-^ 

A^o-r h^77^fi0. IM NaC l^^^O. IM T 
ris-HCliM£(pH8. 5) ^rffll^tiroyi:, 

^;$B#^t735^^;^*fefc:c S D S - P AG E (iy-- f 
^(75:*&{C1J&V\ 1 0%^'/U^fflV^T. 4 0mA-C^ 3 

^v_G - 2 5 OX^TofCc «2P^ ^-^-^^^ <t L-C^>^^^ U 

iO^o^*, S-lF4ft*<^FLOD-S(i. ^^r 
^i;yl'S-200 SrfflV 7 i*'//i"5i©feX'?Sy^bfc 
'T^m^A 5,000 (4 5 kD a) . S 

DS-PAGE (K7="->/Miii®r^hy c7i^- ^yz^y 



(9) 



15 

0 (SOkDa) X^foofc (05. 6#fi^) c 
[0026] 7.^1:^ 

F4S5S<OFLOD-S(7D»^. p I =4. ST'foo 



it*P?B^7 - 2 8 9 2 5 3 
16 

10 0 2 7] S.^ii^0W^t<D\^ 
5gP^(7) S - 1 F 4 S.5feF L OD - S t SrH^ l^fco 

[«5] _ 



OTSCSDS-PAGE) 



45, 000 

50. 000 
ft^lfe^LV-cFAD 

48. 9'* 
N. D. 



88. 000 83. OOO 

44,000 43. 000 

^mrii^^mti^^itT a d ^^^mi^^mif^^t fad 

11.28*' 
59.8 



7. 09 



0.22™« O.V^nill 2.2bM 

8.0 8.3 7.7 

45 40 40 

4,8 4.6 6.8 



1) : 
eOL 

2) : 
eiD. 

3) : 

4) : 



Ch 



Ch 



^^V'^'f-h (T.Horiuchi et al.) Agric. Biol. 
53(1), 103-110(1989) 

Tt^V'^'^h (T.Horiuchi et al.) Agric. Biol. 
55(2), 333-338(1991) 

^5A^h. :mm(r>F Lou-s tm(D2n(ow^^m 

( 1 ) ^m.<o^ ■■ :^WM(DF L oD - s i^mm^ 

(2) wmm-. FhOD-summtLxm'i^^ 

•fc^^*;r^^^iC^ Lfc F AD SrWI" 5. 

(3) £K#m : hV/l-y v^>l-.*t 

(4) ~^~oiy : FLOD-StT^SMFZLtC^j- 
\5) sipH, ^m.'S. RL>'SHi^(ci 



FLOD-S i:fl!l«D2^t<^>1=^Sr:^l-'C^^ 

[0028] (I 1) :¥--it--vmi-j:-3'C®:i.$ii'OF 
LODIS 

30 1 ) gE^iT^^^Tx-r-^ K V (b^^bu a f 

2) SSpHtis. oX'h'O : . 

3) ^^SaSfl2 0~5 0°C. Si?MKJi3 

■9 ; 

4 ) ^^yA^^y^ ;^ 2 O O p g ^fflV ^fc-i^/U6i©feT' 
j|ij^bfc»^, ^>^{***)4 7.000 (4 7 kD a) 

1 0 0 2 9 ] F L O D- GC0#l4arl$*ffllCtftl^foc 

40 1. -^''^K^E^mi 

FLOD-Gli^/Vi? h-Wwy v^>S.t//Xfi7^Vj? b 
N°-Z-y v?V(F ZL)^Cl<toT^3§^^^5^ 
t) . h ->'/^ y v^>'S.t//X(iF Z L ?r 

iy:^RV^yXi:s.F Zh^^^mx. ^■<^ym>-7y^^ 

|CJ;t;S^^H-5. FLOD-Gfi. f^;^=^-^tV^i^ 
>RXfXXifN - Z - y v»-Sr^l-;3— h ^ 

50 > y v?>'RtX/XI-iN - - Z - y v» '5rSiJ-* i^^- 



(10) 



17 



[00 301 2 . m^i^^\±Rifm«^mi 

;$:^B^<OFLOD-GI±, xC : 

R-- CC CH^-MH-T?^ + 0-> + H2O -» 
Ri-CO-CHO + R2-NH + H2O2 

ISJt-^iZ.i5\,^X. R'^^-OH. - (CH2) „-s XJi 
- [CH (OH) ] n-CHsOH (^f, n»iO-6ro 
TS5!J> R2;6S-CHR3- [CONHR3] „CO 



*f BB^ 7-28 9253 
18 

OH (^s R3{ia-T5y®KH!K^&. m«l-4 

[0 0 3 1 J ;^^^i/':>F LCD C.'i. i^'.T'^'"^'^ 
■f J: 9 ic, y/ui^ h v-yuN " - z - y i^>'Jc:>^UTii5v ^ 

10 «6. ^fli^^ixfciG, ^i^^o-r (IFONO. 635 
6) S5feC0FLOD-G<OSK#^± 
[«6] 





mm 






1, 6 7niM 


100 




1.6 7 






1.67 


N. D. 




0. 02% 


1. 0 




0.0 2 


N. D. 


FBS A** 


0. 1 7 


N. D. 


FHSA*^ 


0.17 


N\ D. 


h »J ^ F B S A 


0. 1 7 


0. 1 9 


hUy^y FHS A 


0. 1 7 


N. D. 




0. 1 7 


5 9.7 



* 1 : i^^m^ii-r 

* 2 : h T/'i'^' 5 > 

* 3 : y^l-^ hiy/H: hikyf T/wy 5 > 

S6/5^f?s *:5ie^c7>FLOD-G{i7yUi5' h->/U-:^y 'J 

3. pHS-m^cD^^ 

(I) <D3tm^^pH05^m^^nof^^s 

pHttS. OT-fc-5 (07) „ 0. IM Tris-H 

CimmU (pH8. 0) (f-C2 0~6 0*'CWtgtf^(- 
F L O D - G SrJDx, 1 0 ^^-T V=Sf h ii 

O F L O D - G 2 0 ~ 5 0 

^t*L<(i2 0~4 0X:. J;<3$t*L<(±2 0'C-e 
fc^. e^S)c£;Ji, 2 0~5 0r, »*L<Ji2 0~4 

ot:. j:9i(FSb<fi3 5X:-c^^A<iitTro (El 

8) o 

[0 0 3 2] 4. ;'D«<^f!]^ 

1 OOmM FZL^{ifcod^i:i^>1#bJvfcFZLSr 



30 



40 



50 



^gTK-C-^^S^il-ioT^Lfco 4 5iiM 4- 

r 5 y T^^f^t^y 6 0^:=^ -y h/rai^<— ->^"— 
■^■^S, 6 0 mM 7 31 y — ven 10 0 
ti I t. 0. IM Tris-HGl^M (pH8. O) Im 
K Mf^m^5 0 fx 1 ±g$r^@7XT-2. 
9 5 ml i:i-5o 3 orX'^^-fbUfcSs 1 0 OmM F 
Z Ll^5 0 u 1 *?^PU 5 0 5 nmlcSoCt2.Sbt* 

^ (5. 1 6 X 1 O^M-icin-i) 1 ^^bIIC^jStT^ 

■14^ (^-y h : U) t-fSo 

[0 0 3 3] B.l^*5£ 

ilSAjfetPJmi^ia^u SKSssc*. 3o^B^3or 

X'-f V^=.-<— h bfc^O? 5 0 5 nmtCfcJtSSi^t^t: 

(2) m^^^\^x^mm\s.^M'^^:^^ 

0. IM Tris-H Cl»S(pH 8. 0) Imltmmm^ 
5 0n\ ^m^U ^§7Xt^^3. OmlirU y>- 

^ xfti^^sg^mfico-t/McToK-oc 3 0"c-e 

jttf U ^T¥^i:?aiS%Wk:L/-cm. 5 OmM F 
Z L 1 0 0 jw 1 ^rMsJPb. ^mSii|K^I5^+-t:iI^i3 



19 



[ 0 o 3 4 1 5 . m^Bm. fsiSfbRy^^-ft 

(1) ^(D^ 

0. IM Tris-HCimm (pH8. O) (7?^f4:T% ^ 
ieco* 7 {c:jiH"o 

^7 ^l-Tl-VfO. G.^i^^'O^ (IFONO. 6 
3 5 6) m^FLOD-G(Di&t^->ffM^ 

m7] - 



(11) i|#P^2p7-2 8 9 2 5 3 

20 

L., =i/</uh^;t>', a^^>\ ffiiai'^rv. 7\<.m^:t 
^mM: (in) >r;r>^5pj.§&frefc'?. m^:t>'i-±^ 

[0035] (2) #ai5i.«^l?<^)l^ 

^sp. (1) (r>^^;^->-t75^lcM^5^tl^<*^^ 

OmM Tris-HCU«»M (pH 8. 5) lC2mM-:^^;3- 
;?.Uxfh— (DTT) S:Sa]DbfctCOlC*t-LT— eft^ 

«§_ =g-iWI^(DFLOD-Gffi-tt--c?>^ 
t^8l 



Tib 


100 


FeSO* 


7 4 


LiCl 


96 


C0SO4 


1 5 


KCl 


98 


CuCli 


2 


NaCl 


97 


ZnSOa 


33 


RbCl 


97 


AgNOa 


0 


CsCl 


97 


BaClz 


103 


MgCl2 


94 


HgCiz 


25 


CaCla 


97 


FeCls 


1 6 


MnCla 


1 15 







5, 5* -i;^;a-b^y;(2--^P^BSM) 









iOO 




7 7 


5 1 




13 


7 6 




14 


7 7 




16 


7 8 




8 1 


7 8 




5 0 


7 8 


EDTA 


8 1 



* 1 : 0. I331M 

^^^tKIM. t Vyi^>. 7:n-/wt K7-:^v, t K 

^ h— /V2iiiMS:Sa)PUfc5 OnM Tris-HCl^JrS 
tpH8. 5) "Cfoo. 

[00 36] 6 . 53-^-* 

7. 2 0 0 p g (C j:?)-//VoiiSt-*i!t>/t 

:5^?-ftii^iD4 7. 0 00 (4 7kDa) T'feofc 



(12l9)„ SDS-FAGE ( Ky'-^/l'lii^^ > 

y A • jK y T U >'^T ? K-ir/w'g^.^ib) ( i ) 
co6i:IH«'75^-Clfv\ ^>?-fi€r*fefd*ms 
{4^5 2,0 00 (5 2kDa) -Cfco r <!;;e)^7I^^;J^7t 

[ 0 0 3 7 ] 7 . fE^DCOBS^.!; <?>itfi^ 
|ige^(OFLOD-Gi: bfco 





(1 2) 




it#PfB^7-2 8 


21 






22 




IFO €356 






/cr\e Di n'l 


47 ,000 
52 ,000 


88,000 
44.000 


83. 000 
43. 000 








FADt^^^i^-a 




48.3^* 
N.O. 


r 09 


59.8 




0.13raM 0. 74«« 2Jm« 




8.0 


8.3 


7.7 




35 


40 


40 








*0 



1) : *y^;7f-lb (r.Horiuchi et al. ) Agric. Biol. Che 
la, 53(1). 103-110 (1989) 

2) : ^yiJ'^'b (T.Horiuchi et al. ) Agi-ic. Biol. Che 
la, 55(2), 333-338 (1991) 

3) : y>-\^i;V v-zv N * - z - y tc*t1--5itfSi-4 20 
Iggd^ib, 7|s:3g0^cDFLOD-Gi:fl4cO2acOffi^S5te 

(2) lie*: FLOD-Gt*}fg#mi:L-C^t3Sl!&^ 

t>#^^t^1fe^(C^UfcFAD^W-r5c 

(3) S^m: FLOD-G(*> V 

(4) 5yN3iy.?<.:^: FLOD-G(7>»K7z^i> 

(5) SipH, SS?Stf. ^fcU^SHfS^lCioPl^ 
cp^fiF LOD-G tflfe«D2^i:<^l»^tTV^ 

[0038] le^cor t < . y 'pj^mRxi^-^i^y 

3|^^0^liSfc. T-^Ky^b^^^^^-t-^-PSfifi:, 



FLOD(Dffi^fi+4»iT^<OR)cr^i::S<5v>T 

R1-CO-CH2-NH-R2 + O2 + HzO^ 
Ri-CO-CHO + R2-NH + H2O2 

mmt LXft. Kyib^^=t-r5ftEoi*p4 

[0 0 3 9] stc^^COFLODSrT-vKD'fb^'^J^W® 

gp^, FLOD-SC0»^. pH4. 0-12.0. 
$f*L<{ipH8. 0. i&S2 0~5 5^. ^ff*b<te 
3 0~4 5''a J;<?^*L<fi4 5rT'^T?c ^fc. F 
LOD-GCO:^. pH4. 0 — 1 2. O. *f*U<{i 
8.0. i@^fl20-50^. ^if*b<f*3 5'C-efe 
5.. FLODCO^ili. ^^,^Wi*l-*5V^TIiii^s 
0. loL-^, b/ml£i-h. ^F^L<{*1~1 OO^^S' 
h/ml-Cfc^o i^iSS^bT^Tris-HCl^^fflV^ 

[0040] ^m^(n>'^^}^'^^\-i. TI5<7>»/ >-fi^/i)>cor 

(1) ig^b^3!l5g^l-S<5<;^ffi 

-rSc e^j^^CKl, ±12 (I) , 4Xte (I I) . 4{'tE 



(1 

23 

~ /r>-^t°'; >-/N-3l5"/^-N- (2-t KD:3f-> 
- 3 - y<./u*;:7'c3 tVu) -m- h/W 4 -T 5 / 

TV^f-fy V/N, N- v^^^^^^=^ MBTH/ 

(2) i$^co?S^lc£-^< 
±|E (I) . 432.fi (I I) . 4ro;^jfifiroSiJ©Cfpi:T 

X7'->y-»-. T'ox-r^-tf 
[004 3] gs^t^^s^ibiss^s^i^^^J'^eetKo;^ 



^f^ip7 - 2 8 9 2 5 3 
24 

^ ^^y<i7m&t vxmi-tK yy<^nm^ 

(D-m^i (2 8 0nmC0P^^> LowryitfeSV Ni, T/'W- 
[0044) 3|5:3S|^«*to*:^e««75F LOD5^^-ro 

3^?6^<OFLOD, #f*U<f*pH7. 5-8. 5. it) 

1-1 OO^---^- h/raK ^f?iMJiTris-HCl (pH 
8.0) j5W*L.V\ ii^b7K^co^i?!t41-S<5i/^-CT 

,-4_^c; y^-^^^t'i; V^/N-^^/u-N- (2-fc: 
Kn^v'- 3 -;^/VdN:/ci tfyP) -m- h/W^ v^V, 4 

-T?.yT f y v/N, N - -:/y =^)\'r~ y 4 

-T%/T y^ f y >'/N. N - v'Jlf■y^T=^ y X, M 
B TH/N, N - '^^/UT:^ y V. 4 -T 5 / T 

[0045] 

^{^ijl F;^ S - 1 F 4 SjfeCDF L O 

F. ;d-^v'^^K/UA S — 1 F 4 (Fusai-ium oxysporuro S 
~1 F4 : FERMBP-5 0 10) ^FZL 0.5%. 

V7vv=!-^ 1. 0%, y >^;& y '?^o. 1%. y >i^- 

:h h y e^-A 0. 1%. «r^^i/^-->^'^ 0.05%. ig'fb* 
yWv-^i^ 0.01%, -{—^ VaL:^:^0.2%^-^^-t^^M 
(pH6. 0) 1 OLl-«SU v^^r— 7t— y >'^— ^ 
50 ffiV ^Til^* 2 L/^\ 4 0 0rpm(;>^i*T' 2 



( 

25 

tc. m^^W(^>^ (20 Og) Sr, 2mMtDDTT&-^ 
ts. 0. IM Tris-HC ItfiS^IBfa (pH8. 5) 1 

0. 0 0 OrproT'l 5^aT3t'L>^U #b3xf'fS 

.-f) *SPX. fiU«|JU 1 2, OOOrpmT'l Oj^So&-t^ 

JDX. ^ii*U 12,00 Orpm-C 1 O^B^-L^tU 
fCo it^Sr2inM(7)DTT?r^=fi"-t"5 5 OniM Tris-H 
C li^iS^fMfK (pH8. 5) (UiT. JStmAtBS 

SBSAICT Uf^D E A E — 7 T -tr/W;^ 7 -t^tCPii 
iFLfc, |W8iaMAtC-C56?^Ufc^. 0-0. 5M£;5ig 

®ff bfcc SWt^5«- 2 5 i ^ tc5ii^?r»0 

2 5%l^iSS^^tf^SKA-C^<bbfc:7z..c^ 

fcm> «>ii^)^ 2 5-0 ufco 
u 4 0%l^iiii^^ti**ii«^A-c^mfbUfc:/^^w 

4 0-0 yoiafp'^iSi^ss^J-'^^tii ^■ 

S0U iiW^> 1 2, O 0 Orpm, 1 05^B?i'i>5^tU 
?^A-C-¥#fbLfcir 7 r ^i'y/l-S-200 ^/U^.igrJ' d 

J; !5 , 3 0 ~ 6 03^— hCT^B^^S^^^fCo 
[0046] 1^^^<D\}Wm3L^-^^ VfV^^m 111^ 

yyPS-2 0 0^fflV^5;^77A<>'•/^^igfe S.I>'Ky-'-> 
(£AT. SDS-PAGEi:^5) r'5H^A?:S'J:^U 
a IM Tris-HClW^(pH8. 5)$rfflV^TtTo 

i,\ ^fflfiS7i^^>*^<^5>?4€r3}t>?)fc. SDS-P 

AGE(4^i»^W^i^il-^^^^y7-^B. 4^JfiiTf 
T/uysv (BSA) . ^T/l^y?:/. */i'*'=^->'i?' 
T>t K7-if\ KS-Y') T'-VW t'iS'-^fflVV 

• %-i//U'g-ffl>/^-C. 4 0mA-C. 3B#fBlr:**L, ^V''-^;^' 



. 4) it#rjS¥7- 2 8 9 2 5 3 
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^fefi. ^ -^v — y y t:^ hy/v— g - 2 5 o-cfro 
tta^Ti^e.. 5>^-ft**«>/c. iij5£<^«> s-1 

F4^5ttCOFLOD-SJ±, -fe7r^ y/^S-2 O OS" 

5,000 (45kDa) T'fclP. SDS-PAGET' 
ipi|^bfc:^s *i^5 0. 000 (5 0kDa) -Cfcofc 

(as. 0 5^2?) . Tt^^fcteWirr-fgitiiL^FLO 
^^Ktcj;«.|5#/^i'(cMU-C{is Sine (I) e^iSlcIS 

10 0 4 7] y v?>'^SlCi/y^=-;^75^^LTV^^ 
D. Biol. Chem 26 : 13542-13545 (1986) l^^fct hAMT 
ivrf^ >• (glycated human serum albumin; v'^-^tt) 

^;Wfb^ ^i: UTfflv ^, JilESIli(a0>J-Ciaig Ufc 

F L O D - S ?rffl V ^r^fi LfCc 

A : 2%Y^)-f'y^-yW^ [0. IM Tris-HC 1 
20 SSM (pHB. 0) fc^a 

B : 45 inM 4-T 5 /TV^tf y V7t<^^ 

C : 60 mM N-3if^>'l--N-( 2 - 1 Kadr->— 3- 

^/V*:-7°D tVU) -m- v'X 

D : 6 0^=^y b/ml ::a-=¥->^^— 

E : 1 A^^y h/ml FLOD-S 

ECOI 4^::^-> h/ml F LOD- Sig(iKATCC>:fe^X' 

DIM LfCo gP*?. IBiS^aj 1 -Ct#fc F, ^:3f V'X'.TJ^/VJ^ S 

-IF 4S5feCO*t^F LOD-S^-l 4^::^.y h/nil|:i 
i p(cM-7K-e^Lfc F LODSftSmo. 1 
30 M Tris-HC l:^^a»f<S(pH 8. O) 1 OmllrB- 
E^S-e^ve3^1mlAD^. ^@7KlCT^Sr3 0ml iri-^ 

(0-1. 0%) oilt-fbt hiLfST/v:/5>- (c/^-^ 
^h) 3 0y 1 i:Pm(^A?iSfc^ra^U 3 7U 6 0^ 

[0 0 4 8] 2) s:fi 

h y 7°v'>id!^LfcKltS^-F LODRTJS^ ImlAD;^. 
3 0*C. 3 05^bM>'=^^'^— i^^-:^-^- 5 5 5nm{C*= 

40 Wti5 5 5nm(7?®7ta ei@Hb7X^t->*t^) . 

% 0 4 9 ] m&ms t vjfiL«r/u:/5 i^ffMit^ 

0. 9°/o^<b^ h y '?i^7X}^K3ml}C. »bt hMffT 
/vy 5 >- (V^J^'^tt) 1 5 0rag^ t YstrnT/l-y^ V 

(■>^''-=^t±) 1 5 Omg^^Jx^tl^L/t. :mbt05$ 
f{g*rfl,#i-c' !ltfb*<?5S?'<c5.^S€r'f'^ 



(1 5) 
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fflv>-C^^bfci:^5. ^(rymtmi. 2 4. 1%~5 
1. 9%T-fco7to mib«'3^€rffl<'^XBff*Q^^ 

1 . ? -R % S D S 



1 9 Opl 
2 0*il 
2 0|il 
2 OAil 



4 5iiM 4-T5yT>'^t'y ^''^ 
6 0raM 7^7— /W^fS 

O. IM Tris-HC l:^®gW^ (pH8 
11.5^=S/f/na FLOD-S^S 
MW7kX'±&^ 2ml t LfCc 1 1 . 5 ^- -> b/ml F L 
OD-S^ff(i> ieit^Jl<0:*fe-C#fcFLOD-S?r 
1 1. 5^=^y h/rallC7'^5J;5. 0. IM Tris-HC 
liS^Sm (pHB.O) T«LTI«Lfc. ^<;3 
3 0"C-C-Y >^=Jf h U «^Sm?r 1 0 

0 n mTL. 3 05^<D 5 0 SimiZidlf^m^^M'm. 

[0050] ia^m^<rmt'i' 



20 



i-iMm^o:>y ^^i' v^^=^tt'CO^^^''i=' k'VA 1 30 
c (H b A 1 c ) iiaiffiV ^ tbH-C*/ ^5, *^^rCf*s 

a^^^Lfco SS*^® 1 4. 1 5tc^<, 

sfif t Lfc,Si#jfiift'=f'C07/Wi7 ^i^5Mt (Ell 4) , ^ 

jfiLt^KD^^^^D fVA 1 (Hi 5) 

H<;5lil«^F L OD- S SrfflV ^/n^k^ COffli»* 

coWffl'ttJi^?^^^^^^ HbAlc, 7/1-^ h -y- 

5>ffio5i^v\f.#{i1^^b^w°i? (ifii?WT/i-::?'5 >■) fit 

b A 1 c {4. ---^i/ni fVi: T/V7'5 >co4fef*rtT'CD* 



7 0ul 
7 0 /Lil 

0) 7 0 0m1 
3 0/il 

10 05 1] ^giJ5 G^, ^v^^'D.Y (I FO NI 
O. 63 5 6) fi?fe<OFLOD-Gc0^5gS.t>OT 
G.^i/^i'D^ (IFONO. 6 3 5 6; Gibberella f 
i7i"ikuroi) ^FZLO. 5%, i>'/l'=i— 1.0%, \) 

>wz.t) u AO. 1 %. y v-^-^ > y AO. i %, 

Sii^j?'^->^7A 0. 0 5%, ^I■^b*>'^v'^?A o. o i 

%, -r— h^^^ 0. 2%$r^bfcil5* (pH 6. 

0)10L{c:«BU v^-t— 7r— ^>-^— ^fflv^-Cil 
^42 ^iSS4 0 0 r pmO^*X'2 8°C, 

2 4B^^f#««brCo tS-«i^|jMjiL-X*fefcc 



f^l70g (SMS) ^, 2mM<^5DTT?-^, O. 
IM Tris-HC 1 fg»ffS (pH8. 5) 1 LtC^iSU, 

O OrpcnX-l 55^^'il>$^tU#ib^^^^KS^^i^^^S 

J; pt^g^^Sr*D^, «i^Ul 2. 0 0 OrpmX'l 0^^^ 

^^AOX, 12,00 OrpmX'l O^Tfe^'il.-"^^ 

Lfc it^^2mM(7)DTT5r-^.W-r'5 5 0niM Tris— 
HC l^^M (pH8. 5) (^mMA) \-m^U Wi 

lCXge#^bfc^, 0-0. 5M(7Mit^ V ^> AjlBJM 
<feIiBX^ L)t, fmjm^i^. 5 5 %A>^ 7 5 %<0 

«fL^^»{C#tL, ^^MAtCX-flfeiStfl^Ufc^ Stff^t- 
2 5 %«^lc;^co J: 5 ICS^^JPX, 2 5 %i^«i^tr 
^tf»/^AXWkLfc:73i:i/u- h 3/^— /v-;* ^ A 
JcP^^bfce I^^M(:iX)5B|HUfca, ^mX2 5- 
0%t^<75iei^'^l2Xi^Lfc f&f4Ili5>?r**, 4 0 
%i^pic/^ o J: 0 ic^^^^ma U 4 0 %i^a^^^ 

^bfc. [BiisMtcxj^ti^Ly-cm, ^mm^o- o% 

0%l&fBi:?'£oi:$l::?)^*^PU «*r#, 12,0 
OOi-pm, 1 05^BTit'iL^53^tL, tt^^fiit^^O. IM 



29 



10 



r y /ws - 2 0 o-^^-'^iSi©^' ^ ^ 7^ 
r yi^ v-T F P L C ->;^7'^-C-Mono Q;^7 7 i^Srfflv 

1 0 0 5 2 1 nhi^fd^^^)mfi^^o^ SDS-PAGE 
?S7'/uy5>- (BSA) . ^^'T/vySX ;?7^l'#--y 
7=-*— li'^'^^i*'-^'^'^^^**'^^^^ '^^^^ 

— :/y yT:/h:/^i^ G-2 5 0-C:?>-^-^j5'^feSr^T<' 

^l:j**)5 2. 00 0 (5 2kDa) T-fc5C tT^^Tj^^ 
Jxfc (la 1 0) c ^'^200pgt^ 

4 5raM yr>-^t:°y>^s 

6 0niM 731/— /l-^fK 

0. IM Tris-HC (pH8. 0) 

7. 6=i-~-y h/ml FLOD- 
IKigTK-t?^^ 1 3 0 O y 1 U/Co 7. e^^^S' h/ml 

5|5CDFLOD-Gil:7. 6^^y b/nillr;i:5J:p. 0. 
IM Tris-HC im^m^ (PH8. O) 

^1^$^^ 2 0 0 ;i 1*0^, 3 0 ^^(75 5 0 5 nmlCfc 

{■tsis^^a'J^t-^ r<;5;^T'^#p>4T57/i'^ ^-y- 

1.2 5% SDS 



(16) !t#p^5p7-2 8 9 2 5 3 

30 

*^)4 7, 000 (47kDa) "Cfo 

SaLTJi BfiBE (n) 0=&«lc|Stfe<^>fit5im4fJS:n^L- 

[0053] glBSI»iJfc> V r :> > - 1-' " - -"^/HS" 
0. h->/U7Ky yi»-^K«:BMY • NB 

Tl$£i*^fflV ^T^^lt Ufc t-^. 7 5 0]x mA/ 1 ^ 

^g7KT-#«^5)wilcJ:!3s 0~7 5 0/iiK>l/'l<75 

-c. [?i*(75o. 0 5%>y^->^<!;?i-a-u ST'C-Cl 
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50m1 
50;j1 
50m1 
500A.1 
30m1 
[0054] ieSg'J7 

0. 9%fi'fbt-hy !J'^7k^S3miic. i^bt hJfiLmr 
/vys: >• (v-^<?-tt) 1 5 Omg. t fjfiLTtT/w:/=: v 
(->:/-^|t) 1 5 0^ngSr■t^^-t'^^^U•^^. -tx-btT^Jg 

ffll^-C^^Ly-cirr-S. -?r<;5m-lt^i. 2 4. 1%~5 

1 9 0;iil 
20 u\ 
2 0/il 
2 0^1 



0) 



4 5raM 4-T5 /ri/^t-y:-^ 

eoraivi /i^^K 

0. IM Tris-HC l:^SMi»S^^ (PH8 
7. e^-.y F/ml FLOD-G^S 
^gTK'C^iSr 2ml i: Lfc. r cOgJ^?rSSr 3 O'CC-^ >' 

dE^:a-<- h U 1 0 0 ;z li)P;t, 3 04^^ 



50 



7 Ojul 
70jur 
. 7 OmI 
7 0 0 /jI 
3 0^1 

[005 5] 



(1 7) 
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t^m\z.mm^iy/^^ ^ v^^-su^/xJiF z l ^ 

>5LtJ^/3lt* F Z L ?r$W-ro G LtliE^tlSilW^i. F L 

[El 1 ] 1 %<ON » - Z - y 'yl^^:^— ^ l^— 
i-5 i i: !Ci 2) h v'/^N » - Z - y v'V-'^J:^* 

[12121 FLOD(?>Ja§tJS*tWffi^<!:l«*8^'^S 

[[213] S-lF4S5feFLOD-SCO^'f"T'(73?S+± 

[1214] S-1 F4S5feFLOD-S<D^"=f"TOf&l4 

b^^<r>m^^^n^-i^y y. 

[05] -fe7r:^'y>'^S-2 0 0Sr^v^fcyy^^®^-£ 
5 S - 1 F 4 *5I5F LOD- SfT^^H^fizflO^C^*^* 

[1216] S-1 F4*5feif^FLOD-S5rSDS-P 
AG E lCAHtTmfcm^i«j)lC i 5^-'i5'-^^Sr7i^ 

[m 1 1 



10 



20 



7-289253 
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[12)7] ^'<U7S3feFLOD-GCC^Sft4'-C(Of£+ii: 
[1218] ^-<U7*>ttFLOD-G(;c4t^"t:'<o?g-l±i: 
[1219] i^-<v=7^W^^\^oxy-G-k-^—^^—ry 

[12110] df.<^7S5fe*^FLOD-G«rSDS- 
P AG E(Cd^tT#fcl|»^lCi5^S^^^— >-«r^ 

[Bli 1] !^s-i F4**flod-S(^Ai|r;^'^ 

[El 2 ] SSt LTffiv ^fc!|t^t:t fjfiMTyi-::^ 5: v-co 
t ^ F L ODf^ffl ic J; I? ^^HfcjiiHt:7K^£Ol: 

[12113] rj\--:f^><^\:^t. FLODf^ffltCj:^? 

[1211 4 ] mmms^'DMn'p(oy/i-^ h-i^ 5 v-fiti: f 
■t^yy. 

[HI 51 «f^-«^<7>^f CO---^^^Dt-VA 1 cffi 

i: F L OD - S 1^ iSifiSfkiJ' <^rs§» 
[121161 y/vi^Y^x.^-ym.b. FLODf^ffllciJ;'?^ 
[(21171 r.)^-f^^^(rmmt. FLODf^»icj:t) 



[03] 
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